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COMPLETE SPECIFICATION 



Pyrimidine Derivatives and Compositions Containing them 



We, Imperial Chemical Industries 
Limited a British Company of Imperial 
Chemical House, Millbank, London, S.W.I, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: 

This invention relates to new pyrimidine 
derivatives, to processes for making them, to 
compositions containing them and to methods 
for combating plant and animal pests. 

Accordingly this invention provides, as new 
compounds, 2 - aminopyrimidine - 6 - carb- 
amates. The term "carbamate" in this speci- 
fication and claims is to be understood, unless 
the text indicates otherwise, as including carb- 
amates, thiocarbamates and dithiocarbamates. 

The invention, more specifically, provides a 
pyrimidine compound having the formula: — 



a substituted or unsubstituted heterocyclic ring 
and R 3 and R 4 represent atoms of hydrogen 
or halogen, substituted or unsubstituted hydro- 
carbon groups joined directly, or through an 
O—, S — , or N — atom, to the pyrimidine ring, 
or an alkylene bridging group. 

Preferred hydrocarbon groups are alkyl, 
alkenyl, aryl and alkaryl and suitable hetero- 
cyclic rings are piperidine and morpholine 
rings. 

In a further aspect, therefore, the invention 
provides a pyrimidine compound having the 
formula : — 



N — C - Y 





25 



or a salt thereof, wherein X and Y are atoms 
of oxygen or sulphur; Ri and R 2 , and addi- 
tionally, R 5 and R c , represent atoms of hydro- 
gen, substituted or unsubstituted hydrocarbon 
groups, or together with the adjacent N-atom, 



30 



35 



40 



or a salt thereof, wherein Rj and R 2 repre- 
sent atoms of hydrogen, or are alkyl or aryl 
groups; X and Y represent atoms of oxygen 
or sulphur; R 3 and R 4 represent atoms of 
hydrogen or halogen, or are substituted or un- 
substituted alkyl, alkenyl, or aryl groups joined 
directly, or through an O — , N — or S — atom, 
to the pyrimidine ring, or together represent 
an alkylene bridging group; and R 5 and R 0 
represent atoms of hydrogen, or are alkyl 
groups, or together with the adjacent N-atom 
represent a piperidine- or morpholino-ring. 
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More particularly, the invention provides a 
compound of the formula: — 



wherein Rj. and Rz, stand for hydrogen or 
alkyl groups, or phenyl groups which may 
optionally be substituted, and X and Y, are 
atoms of oxygen or sulphur, and R 3 , R 4 > R fl 
and R w represent hydrogen, or alkyl, alkenyl, 
aryl or aralkyl groups, the aryl group in the 
latter two groups optionally being substituted, 
or Rs and R M together with the adjacent nitro- 
gen atom, constitute a heterocyclic ring, and 
a salt thereof. 

As a suitable value for Ri, R 2 , R 3J R 4 > R* 
or R 6 when it stands for an alkyl group there 
may be mentioned, for example, an alkyl group 
of not more than 10 carbon atoms, and more 
particularly a lower alkyl group, that is an 
alkyl group of not more than 6 carbon atoms, 
for example the methyl, ethyl, n-propyl, n- 
butyl or n-amyl group. 

In a preferred aspect, therefore, this inven- 
tion provides a pyrimidine compound having 
the formula: — 




or a salt thereof, wherein Ri and R 2 are 
hydrogen, lower alkyl or phenyl; and wherein 



X and Y are oxygen or sulphur; and wherein 
either (i) R 3 is hydrogen, halogen, lower alkyl, 
or alkenyl, o-chlorophenylthio, benzyl, alkoxy- 
or cyano- lower alkyl and R 4 is hydrogen, 
lower alkyl or phenyl, or (ii) R 3 and R 4 to- 
gether represent a tri- or tetramethylene 
bridging group; and wherein R 5 and R 6 are 
lower alkyl, or together with the adjacent 
nitrogen atom represent a piperidino- or mor- 
pholino- ring. Particularly preferred com- 
pounds are those having the latter formula 
and wherein R x and R 2 are lower alkyl radi- 
cals; R 3 and R 4 represent hydrogen atoms or 
lower alkyl or lower alkenyl groups or together 
form an alkylene bridge; R 5 and R 0 are lower 
alkyl groups; and X and Y are both oxygen 
atoms. 

By the terms ''lower alkyl" and "lower 
alkenyl" in this specification and claims are 
intended alkyl and alkenyl radicals containing 
from 1 to 6 carbon atoms. 

Specific pyrimidyl carbamates of the in- 
vention which have been found to be particu- 
larly useful are listed in Table 1 below. The 
compounds all correspond to the general for- 
mula: — 



\ ? 

-C-< 



v 



R 6 



and the various substituent 



R 3 

Re 



Ri 

groups >N, 
R 2 



>N, R 3 and R 4 for each compound are set 



out in columns under corresponding headings 
in Table 1 together together with the physical 
characteristics for the particular compound. 
Melting points (m.p.) and boiling points (b.p.) 
are expressed in degrees centigrade. 
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Table 1 



Com- 
pound 
No. 


\ 

XT 

IN— 


\ 

XT 

/ 


R 4 




Physical 
Properties 


l 


X 

IN - " 

Ch/ 


CH S 
a*/ 


XX 


H 

XX 


b.p. 

96— 98°/0 01 mm 


I 


CH S 

JN— 

ch 8 


CH 3 

N \a 

IN — 

CH, 


XI 


PlI 
WXX3 


ill. p. 11J~JL1U 


3 


CH 3 

XT 

IN — 


CH S 

IN — 

CHs^ 


L»xx 3 


£1 


LU.p. U£ 


A 

4 


CH 3 

^^XT 

IN — 

/ 

CH 3 


CH 3 

XT 

IN— 

CHs 7 ' 




v-»XXg 


tyi n 00° 


5 


CH 3 

^XT 

IN — 

ch 8 


CH. 

XT 

W— 

CH 3 / 


dri 3 




m n 70 71 0 


6 


CH a 

XT 

CHa^ 


CH 3 
\ 

JN — 

CHs^ 


tn 3 


p XT 


m.p. 46° ! 

Vin 115—190°/ 

0.04 nun. 


7 


CH 3 

N — 


CH S 

IN— 

ch/ 


Ui 3 


n C T-T 


b.p. 

1 0O 1 /ft HI mm 

iz^— -i^/u.vx nun. 


Q 
o 


CH 3 

XT 

CH 8 


CH 3 

ch/ 




i— C 4 H 9 


m.p.70° 


9 


CH, 

N— 
CH,^ 


CH. 

N— 

CHs^ 


CH 3 


n — C 5 H n 


b.p. 130°/0.03 mm. 
n D 20 1.5214 
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Table 1. (Continued) 



com- 
pound 
No. 


V 

IN"™' 

*/ 


V 


R 4 


R3 


Physical 
Properties 


in 


CH 8 

V 

/ 

CH 3 


CH 3 

V 


CH 3 


CH 3 

^CHCCHaJa— 
CH 3 // 


m.p. 48—49° 


1 1 

li 


CH 3 


CH, 

N 

CH B / 


CH, 




b. p . 118—121° 
at 0.01 nun. 


19 


CH 3 

aa t / 


CH 3 

N— 
CH^ 




CH 2 — Ph 


m.p. 116—117° 


1^ 


CH S 

M 

as. 


CH 3 
Ch/' 


CH 8 


a 


m.p. 101° 


It 


CH 3 


CH 3 

N— 

/ 
CH 3 


CH 8 


Br 


mp. 90 — 92° 


15 


CH 3 

ll 


CH 3 




H 


b.p, 87 — 90°/0.02mm. 


1£ 
10 


CH 3 ^ 

>J 

\ 
CH 3 


CH^ 






b.p. 122—124°/ 
0.05 mm. 


17 


CH 3 

N— 

CH S 


CH^ 

N— 

ch/ 


n— C3H7 


H 


b.p. 113—114°/ 
0.01 mm. 
n D 20 1.5251 


18 


°v 

CH^ 


CH 3 

N— 

ch/ 


n-C 3 H 7 


C 3 H B 


m.p. 76° 



5 



1,181,657 



5 



Table 1 (Continued) 



Com- 
pound 
No. 


\ 
N- 

/ 


V- 
*/ 


R* 


R» 


Physical 
Properties 


19 


CH 3 

\- 


CH 3 

N— 
CH^ 


• n — C 5 H n 


n — C4H9 


b.p. 1527 
0.025 mm. 


20 


CH 3 

N— 
Ch/ 


CH 3 

\- 

ch/ 


Ph 


H 


m.p. 106° 


21 j 


CH 3 

\- 


CH 8 

\- 

CjjHg 


H 


H 


b.p. 85—88°/ 
0.01 mm. 


22 


CH 3 

\- 
CHa 7 ' 


CH 3 

\- 
C 3 H 5 


CH 3 


H 


b.p. 90—957 
0.003 mm. 


23 


CH S 

\- 

ch/ 


CH S 

N- 

C 2 H 5 


CH 3 


CH 3 


b.p. 10870.01 mm. 
m.p. 48—50° 


24 


CH 3 

\- 

ch/ 


CH 3 

/ 
C 8 H 5 


CH 3 


C a H B 


b.p. 99—1037 
0.005 mm. 


25 


CH 3 

ch/ 


CH 3 

\- 
C 2 H 5 


CH 3 


n_ C 3 H 7 


b.p. 117—1187 
0.01 mm. 


26 


CH 3 

\- 

ch/ 


CH 3 

N— 

C2H5 


CHj 


n— C4H9 


b.p. 106— 1097 
0.005 mm. 


27 


CH 3 

ch/ 


CH 3 

V 

C 3 H S 


CH 3 


— CH 2 ' — CH=CH 2 


b.p. 96—1077 
0.008 mm. 
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Table 1 (Continued) 



Com- 
pound 
No. 


V 
*/ 


V 

b/ 


R 4 


R 8 


Physical 
Properties 


28 


CH S 

V 

CHs^ 


C2H5 
C 2 H 5 


CH 3 


H 


b.p. 93-98°/ 
0.007 mm. 


29 


CH, 

V 
CH^ 


V 

C 2 H 5 


CH 8 


CH 3 


m.p. 7&-79 0 


30 


CH 3 

V 


C 2 H 5 

V 

C 2 H 5 


CH 8 


Oft 


b.p. 96—101°/ 
0.02 mm. 


31 


CH S 

V 


C a H 5 

V 

/ 

C 2 H 5 


CH 3 


— CH2 — CH= CH 2 


b.p. 110—115° 
0.015 mm* 

- 


32 


CH 3 

V 


n — C4H9 

V 

n — C 4 H 9 


CH S 


H 


b.p. 130—135°/ 
0.01mm. 1 
n D M 1.5080 


33 


CH 3 

V 

/ 

CH 3 


/ — \ 

O- 


Ph 


H 


m.p. 100—101° 


34 


CH 3 

V 


/ — \ 

/ \ 

O N- 

W 


CH 3 


H 


m.p. 110° 


35 


CH 8 

N— 
CH S </ 


O 


CH 3 


C 2 H 5 


m.p. 117—118° 


36 


CH 8 

V 

C 2 H 5 




CH 3 


CH 3 


m.p. 68— 69% 
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Table 1 (Continued) 



Com- 
pound 
No. 


V 

*/ 


R 6 

\ 
N— 

*/ 


R 4 


Ra 


Physical 
Properties 


37 


CH 3 

\ 

N— 

C 8 H 8 


CH S 

V 

CHg^ 


CH 3 




b.p. 110—1127 
0.005 nun. 


38 


CH, 

V 
C 2 H 5 


CH S 

V 

CH 3 ' / 


CH 3 


n — C 3 H 7 


b.p. 102—104°/ 
0.01 mm. 


39 


CH, ; 

V 

C 2 H 5 


CH 3 

V 

Co/ 


CH S 


n— C4H0 


b.p. 106—1077 
0.008 nun. 


40 


CH, 

V 

C 2 H 5 


CH 3 

V 

CHa^ 


CH 3 


*— CH 2 *— -011= CH 2 


b.p. 112—1187 
0.01 mm. 


41 


C 2 H 5 

\ 
N— 

C 2 H 6 


CH 3 

V 

CHa^ 


CH 3 


H 


b.p. 142—1447 
0.8 mm. 


42 


C 2 H 5 

V 

C 2 H 6 


CH 3 

V 


CH 3 


CH 3 


m.p. 78° 


43 


C 2 H 5 

\ 

N— 

C 2 H 5 


CH. 

V 

CH3 


CH 3 


C 2 H$ 


b.p. 125—1307 
0.075 mm. 
m.p. 49—51° 


44 


V 

C 2 H 6 


CH. 

V 

ch, / 


CH a 


n — C 3 H 7 


b.p. 127—135 7 
0.01 mm. 
m.p. 53—54° 


45 


C 2 H 5 
C 2 H 5 


CH 3 

V 

CH^ 


CH 3 


n — C 4 H B 


b.p. 115—120°/ 
0.01 mm. 
m.p. 44° 
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Table 1 (Continued) 



Com- 
pound 
No, 


\ 

N— . 

/ 
R 2 


\ 

N- 


R 4 


R 8 


Physical 
Properties 


46 


C 2 H 5 

\- 
C 2 H 6 


n — 

\- 

n— C4H9 


CH 8 


H 


D.p. 10Z— 10* / 

0.6 nun. 


47 


CH 3 


CH S 

\- 


< — v- : ' 

— (CHg)^ — 


m.p. 101° 


48 


CH 3 

N- 

/ 
CH 3 


CH. 

\- 

Ch/ 


^ — ' 

-(CHjJr- 


m.p. 96—97° 


49 


CH 8 

V- 
CHs^ 


CH 8 

\- 
CH 3 ' / 


C 3 H 6 


CH 3 


b.p. 108— 1207 
0.01 nun. 
m.p. 43° 


50 


CHs 

V 

N— 

CH S // 


CH 3 

N— 

Ch/ 


CH 3 


CHa.CH 2 .CN 


m ; p . 103—4° 


51 


°\- 

CHs^ 


CH S 
CHs 


CH 3 


CHs-CH^-OCHsCHs 


m.p. 58—49° 



Further specific pyrimidyl carbamates are listed in Table II below. The compounds 
correspond to the general formula: — 



5 




each 



compound are set out in columns under corresponding headings. 
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Table II 



Com- 
pound 
No. 


\ 

N 

*/ 


\ 


R 4 


R3 


X 


Y 


Physical 
Properties 


52 


CHg 

CHo^ 


CH S 

N 








c 


viscous nuiQ 


53 


CH 3 ^ 

N 
Ch/ 


CH 3 

\ 


Vjj.i.3 






d 


m r» 70° 

m.p. iz 


54 


C 6 H 5 ^ 
N 

C 6 H 5 


CH 3 




«r H 


0 


c 
0 


IILp. 


55 


H 

\ 


CH 3 

N 






c 

0 


Q 
O 


m.p. lJU— i^i 


56 


H 

\ 


CH 3 

N 

CH 3 


CH 3 


nC 4 H e 


s 


s 


m 0 98 100 0 

All*' W» W AW 


57 


CH 3 ^ 

N 


CH 3 

N 


CH, 

., 




s- O 


0 


m.p, 96° 



In this specification the numbering of the According to a further feature of this inven- 



pyrimidine ring is as follows: — 



H3 



5 It may be noted that the 4- and 6- positions 
are equivalent. In this specification and claims 
both forms of the equivalent nomenclature are 
used. 

The compounds of this invention can be 
10 obtained by a number of different methods. 



tion we provide a process for the manufacture 
of the compounds of this invention, which 
comprises reacting a compound of the for- 
mula 15 
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35 



40 



45 




wherein R 3 , R„ R s and R 0 have any of the 
meanings stated above. 

The reaction involving an isothiocyanate 
may be carried out in a diluent or solvent, for 
example benzene, and it may be accelerated 
or completed by the application of heat. 

According to a further feature of the inven- 
tion we provide a process for the manufacture 
of those of the compounds of the invention 
which are of the formula : — 




wherein R 3 ~, R 4 , R 5 and R G have any of the 
meanings stated above, and R t represents an 
alkyl group, and R 2 represents an alkyl group 
or a substituted or unsubstituted phenyl group, 
which comprises reacting a pyridimine car- 
bonate of the formula : — 





50 wherein R l9 R 3 , R 4 , R 5 and R 6 have any of 
the meanings stated above, which comprises 




60 



65 



«Ti#»r^Jn R R R R and Y have any of the reacting an isothiocyanate of the formula 
2S^J^^^ "Lmoyl R.NcI, wherein Rl has -eanm^ted 
SSSeof the formula:- abovs, with a compound of the formula. - 

X 

Ri II Yri 
>N— C— Hal 

R 2 

wherein R x , R 2 and X have any of the mean- 
ings stated above, and Hal represents a halo- t 55 
gen atom, under conditions where the hydro- 
gen halide which is formed in the reaction is 
removed as it is produced. The hydrogen 
halide can be removed by passing a stream 
of inert gas, for example nitrogen, through the 
reaction mixture while the reaction is taking 
place. A more satisfactory method for remov- 
ing the acid comprises carrying out the re- 
action in the presence of an acid acceptor, for 
example a base or a salt of a strong base and 
a weak acid. Various bases can be used for 
the purpose, for example alkali and alkaline 
earth metal hydroxides, aliphatic tertiary 
amines, and heterocyclic substances containing 
a nitrogen hetero-atom, for example pyridine. 
In general, salts of strong bases and weak 
acids are preferred, particularly alkali and 
alkaline earth metal carbonates, ioi example 
potassium carbonate. The reactions can be 
carried out either in the presence or the 
absence of a diluent, for example an organic 
solvent, at ambient or elevated temperatures. 
The reactions usually take place more readily 
at elevated temperatures, for example from 
50°C. to 150°C. and preferably from 50°C. 
to 120°C. in the presence of an organic sol- 
vent, for example acetone. When a solvent is r> —* — , , f - 7n 
present the temperature at which the reaction - « -w,wh nr nnmhsrmited ohenv] eroup, 
is carried out is then determined by the boil- 
ing point of the solvent under the conditions 
in which it is used. The times taken for the 
reactions to achieve completion vary accord- 
ing to the nature of the reactants and the 
temperatures at which the reactants are carried 
out. In general, however, when temperatures 
of from 15°C to 80°C. are employed the re- 
actions are usually complete within a period 
of from 1 to 10 hours. 

According to a further feature of the inven- 
tion we provide a process for the manufacture 
of those of the compounds of the invention _ _ . _ . . *u 

that are of the formula:- wherein R 3 , R 4J R, and R, have any of the 

meanings stated above, and R stands tor a to 
substituted or unsubstituted alkyl or aryl group, 
or is a pyrimidine residue of the formula: — 



11 



1,181,657 



11 



10 



wherein R 3 , R 4 , R 5 and R 0 have any of the 
meanings stated above, and an amine of the 
formula NHRiR 2 wherein R x and R 2 have any 
of the meanings stated above. 

The reaction involving a pyrimidine car- 
bonate may be carried out in a diluent or sol- 
vent, for example dioxan. 

According to a further feature of this in- 
vention we provide a process for the manu- 
facture of the compounds of the invention, 
which comprises reacting an amine of the 
formula NHR 1 R 2 , wherein R t and R 2 have any 
of the meanings stated above, with a com- 
pound of the formula: — 



15 



20 



Hor^C-Y. 




wherein R 3 , R 4 , R 5 , R B , X, Y and Hal have 
any of the meanings stated above. 

According to a further feature of this in- 
vention we provide a process for making the 
compounds of the invention wherein X and Y 
are both atoms of oxygen, and R x , R 2 , R 3 , R 4 , 
R c and R 0 have any of the meanings stated 



above, which comprises reacting a hydroxy 
pyrimidine of the formula: — 




25 



with phosgene, if necessary in the presence of 
a base, and also if necessary, in the presence 
of a solvent, and reacting the reaction product 
with an amine of the formula : 



Rx 



>NH 30 



The reaction is preferably carried out at a 
temperature below 10°C with the phosgene 
dissolved in an inert solvent, for example 
benzene, and the hydroxypyrimidine added to 
this solution. The hydroxypyrimidine is prefer- 35 
ably admixed beforehand, for example to form 
a slurry with the base, a suitable base being, 
for example, triethylamine. The amine, for 
example dimethylamine, is then added to the 
reaction mixture as a solution, for example an 40 
aqueous solution. 

The latter process is believed to be repre- 
sented by the following equation : 




Ri 



\ 
/ 



NH 



COCI 2 



oc»o 



base inert solvent 




45 The compounds of the present invention are 
very toxic towards a variety of insect pests 
including mosquitoes, molluses, mosquito lar- 
vae (Aedes aegyptj), black aphids (Aphis 
fabae), green aphids (Macrosiphum fist), red 

50 spider mites (Tetranychus telarius), cotton 
stainer capsids (Dysdercus fasciatus), diamond 



black moth caterpillars (Plutella maculipennis), 
mustard beetles (Phaedon cochleariae), com- 
mon houseflies (Musca domestica) and root 
knot nematodes (Meloidogyne incognita). Fur- 55 
thermore, the compounds of the invention have 
insecticidal action against insects that prey on 
animals, for example Lucilia sericata. 
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The compounds of the invention also 
possess activity against a wide variety of fun- 
gal diseases including, for example, the follow- 
ing specific diseases: — 
5 Puccinia recondita (rust) on wheat 

Phytophthora infestans (Late blight) on 
tomatoes 

Sphaerotheca juliginea (Powdery mildew) on 
cucumber 

10 Erysiplie graminis (Powdery mildew) on 
wheat and barley 

Podosphaera leucotricha (Powdery mildew) 
on apple 

Uncintda necator (Powdery mildew) on vine 
15 Plasmopara viticola (downy mildew) on vine 
Pmcularia oryzae (blast) on rice 
Ventura inaeqitalis (scab) on apple 
The following specific compounds are par- 
ticularly useful pesticidally: — 
20 5,6 - dimethyl - 2 - dimethylamino - 4- 
dimethylcarbamoyloxy-pyrimidine. 

5 - ethyl - 6 - methyl - 2 - dimethylamino- 
4 - dimethylcarbamoyloxy - pyrimidine. 
5 - n - propyl - 6 - methyl - 2 - dimethyl- 
25 amino - 4 - dimethylcarbamoyloxy - pyrimi- 
dine. 

5 - cyanoethyl - 6 - methyl - 2 - dimethyl- 
amino - 4 - dimethylcarbamoyloxy - pyr- 
rolidine. 

30 A particularly useful feature of the activity 
of the pyrimidine derivatives listed above is 
their systemic effect, that is to say, their 
ability to move throughout a plant to reach 
any part thereof and to combat any insect 

35 infestation or fungal infection thereon; it is 
possible with their use therefore to produce a 
composition which has valuable systemic in- 
secticidal and fungicidal activity. 
In use, the pyrimidine compounds, or com- 

40 positions containing them, may be applied in 
a number of ways. Thus their application can- 
suitably be directly onto the foliage of the" 
plant or to infected and/or infested areas 
thereof; alternatively the soil surrounding the 

45 plant, or soil in which seeds or plants are to 
be sown or planted can be treated with the 
pyrimidine compounds or compositions con- 
taining them. If desired, the seed thniselves 
can be similarly treated. 

50 In veterinary usage, the compounds of the 
invention may conveniently be adminstered 
to animals for the purpose of combating insect 
infestations. 
According to a further feature of the in- 

55 vention, therefore, we provide a method of 
combating undesired fungal or insect infesta- 
tions in plants which comprises applying to 
the locus of the plant a pyrimidine compound 
or a composition as hereinbefore defined. 

60 In a further aspect of the invention we 
provide a method of combating undesired 
insect infestations in animals which comprises 
administering to an animal a pyrimidine com- 
pound or a composition as hereinbefore de- 

65 fined. 



The pyrimidine derivatives of this invention, 
and compositions containing them, may also 
be used to treat surfaces to render them toxic 
toward pests. 

Furthermore the volatility of the pyrimidine 70 
derivatives is such that it allows them to act 
by way of a fumigant effect. In consequence 
of this pests which either come into contact 
with or approach the vicinity of a surface 
treated with a pyrimidine derivative of this 75 
invention are killed. 

The invention further includes a method of 
combating fungal or insect infestations in 
plants which comprises applying to a plant or 
to seeds thereof a pyrimidine compound or a 80 
composition as hereinbefore defined. 

In yet a further aspect of the invention, 
therefore, we provide a method of treating ag- 
ricultural soil comprising applying to the 
soil a pyrimidine compound or a composition 85 
as hereinbefore defined. 

The compounds and compositions of the 
invention may be used for agricultural, horti- 
cultural or veterinary purposes and the com- 
pound or type of composition used in any in- 90 
stance will depend upon the particular pur- 
pose for which it is to be used. 

Compositions comprising the invention 
compounds may be in the form of dusting 
powders or granules wherein the active in- 95 
gredient is mixed with a solid diluent or car- 
rier. Suitable solid diluents or carriers may 
be, for example, kaolin, pumice, bentonite, 
kieselguhr, dolomite, calcium carbonate, talc, 
powdered magnesia, Fuller's earth, gypsum, 100 
Hewitt's earth, diatomaceous earth and China 
clay. Compositions for dressing, seed, for ex- 
ample, may comprise an agent assisting the 
adhesion of the composition to the seed, for 
example, a mineral oil, or a vegetable oil 105 
such as castoroil. 

The compositions may also be in the form 
of dispersible powders or grains comprising, 
in addition to the active ingredient, a wetting 
agent to facilitate the dispersion of the pow- 110 
der or grains in liquids. Such powders or 
grains may include fillers and suspending 
agents. 

The compositions may also be in the form 
of liquid preparations to be used as dips or 115 
sprays which are generally aqueous disper- 
sions or emulsions containing the active ingre- 
dient in the presence of one or more wetting 
agents, dispersing agents, emulsifying agents 
or suspending agents. 120 

Wetting agents, dispersing agents and em- 
ulsifying agents may be of the cationic, ani- 
onic or non-ionic type. Suitable agents of the 
cationic type include, for example, quaternary 
ammonium compounds, for example, cetyltri- 125 
methyl-ammonium bromide. Suitable agents of 
the anionic type include, for example, soaps, 
salts of aliphatic monpesters of sulphuric acid, 
for example sodium lauryl sulphate, salts of 
sulphonated aromatic compounds, for ex- 130 
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ample sodium dodecyl-benzenesulphonate, so- 
dium, calcium or ammonium lignosulphonate, 
butyl-naphthalene sulphonate, and a mixture 
of the sodium salts of diisopropyl- and triiso- 

5 propyl- naphthalene sulphonic acids. 

Suitable agents of the non-ionic type include 
for example, the condensation products of 
ethylene oxide with fatty alcohols such as 
oleyl alcohol or cetyl alcohol, or with alkyl 

10 phenols such as octylphenol, nonylphenol and 
octylcresol. Other non-ionic agents are the 
partial esters derived from long chain fatty 
acids and hexitol anhydrides, the condensa- 
tion products of the said partial esters with 

15 ethylene oxide, and the lecithins. 

Suitable suspending agents, are for ex- 
ample, hydrophilic colloids, for example poly- 
vinylpyrrolidone and sodium carboxymethyl- 
cellulose, and the vegetable gums, for example 

20 gum acacia and gum tragacanth, and bento- 
nite. 

The aqueous dispersions of emulsions may 
be prepared by dissolving the active ingre- 
dient or ingredients in an organic solvent 

25 which may contain one or more wetting, dis- 
persing or emulsifying agents and then adding 
the mixture so obtained to water which may 
likewise contain one or more wetting, dis- 
persing or emulsifying agents. Suitable or- 

30 ganic solvents are ethylene dichloride, iso- 
propyl alcohol, propylene glycol, diacetone 
alcohol, toluene, kerosene, methylnaphthalene, 
xylenes, trichloroethylene, methyl chloroform 
and trimethylbenzene. 

35 The compositions to be used as sprays may 
also be in the form of aerosols wherein the 
formulation is held in a container under pres- 
sure in the presence of a propellant such as 
fluorotrichloromethane or dichlorodifiuoro- 

40 methane. 

By the inclusion of suitable additives, for 
example for improving the distribution, adhe- 
sive power and resistance to rain on treated 
surfaces, the different compositions can be 

45 better adapted for the various uses for which 
they are intended. 

The pyrimidine derivatives may also be con- 
veniently formulated by admixing them with 
fertilizers. A preferred composition of this type 

50 comprises granules of fertiliser material in- 
corporating, for example coated with, a py- 
rimidine derivative of the invention. The fer- 
tiliser material may, for example comprise 
nitrogen or phosphate-containing substances. 

55 In yet a further aspect of the invention, 
therefore, we provide a fertiliser comprising 
a pyrimidine compound as hereinbefore de- 
fined. 

The compositions which are to be used in 
60 the form of aqueous dispersions or emulsions 
are generally supplied in the form of a con- 
centrate containing a high proportion of the 
active ingredient or ingredients, the said con- 
centrate to be diluted with water before use. 
65 These concentrates are often required to with- 



stand storage for prolonged periods are after 
such storage, to be capable of dilution with 
water in order to form aqueous preparations 
which remain homogeneous for a sufficient 
time to enable them to be applied by conven- 70 
tional spray equipment. The concentrates may 
conveniently contain from 10 — 85% by weight 
of the active ingredient or ingredients and 
generally from 25 — 60% by weight of the 
active ingredient or ingredients. When diluted 75 
to form aqueous preparations, such prepara- 
tions may contain varying amounts of the 
active ingredient or ingredients depending upon 
the purpose for which they are to be used, but 
an aqueous preparation containing between 80 
0.001% and 1.0% by weight of active in- 
gredient or ingredients may be used. 

It is to be understood that the compositions 
of this invention may comprise, in addition to 
a pyrimidine derivative, one or more other 85 
compounds having biological activity. 

When used for veterinary purposes, the 
compositions may be in the form of dips, 
sprays or dusting powders for external appli- 
cation and the compositions described above 90 
are suitable for this purpose. The veterinary 
compositions for external application and the 
compositions described above are suitable for 
this purpose. The veterinary compositions for 
external use may also be in the form of a 95 
hand dressing prepared from an ointment or 
cream base for example white petroleum jelly. 

Alternatively, the veterinary compositions 
of the invention may be in a form suitable for 
oral administration, for example as tablets, 100 
capsules, boluses, suspensions, emulsions or 
solutions. The compositions for oral admini- 
stration may contain conventional excipients, 
for example inert carriers, for example cal- 
cium phosphate, lubricating agents, for ex- 105 
ample, magnesium stearate, and granulating 
and disintegrating agents, conventionally used 
in tablet manufacture, for example, starch and/ 
or vegetable gums. The suspensions and emul- 
sions may be prepared using conventional ex- 110 
cipients described above. 

Alternatively, the veterinary compositions 
of the invention may be in a form suitable for 
parenteral administration, for example sterile 
solutions, suspensions or emulsions. The com- 115 
positions for parenteral administration may 
contain conventional excipients, for example 
solvents, for example water, vegetable oils, 
or N,N-dimethylacetamide, and excipients 
described above conventionally used in the 120 
preparation of emulsions and suspensions. 

The veterinary compositions of the inven- 
tion may optionally additionally contain one 
or more substances of known veterinary utility, 
for example anthelmintics and/or bactericides. 125 
Both the veterinary and agricultural compo- 
sitions of the invention may in addition be 
stabilised by the incorporation therein of sta- 
bilising agents, for example epoxides, such as 
for example epichlorohydrin. 130 
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This invention is illustrated but not limited 
by the following examples. 

Example 1. 
This example illustrates the preparation of 
2-dimethylamino - 4 - dimethylcannoyloxy- 
pyrimidine (Table 1 Compound No. 1.) hav- 
ing the formula: — 




A mixture of 2-dimethylamino - 4 - hy- 
droxypyrimidine (20.0 g.), anhydrous potas- 
sium carbonate (20.0 g.) and dimethylcar- 
bamoyl chloride (13.0 c.c.) in dry acetone 
(150 cc) was refluxed for four hours, cool- 
ed to 20 b C. and the insoluble portion filtered 
off and washed with acetone (50 c.c). The 
washings and filtrate were combined and evap- 
orated under reduced pressure, and the resi- 
dual oil was dissolved in chloroform (3 vol- 
umes) and washed first with 1% by weight 
sodium hydroxide solution, and then with 
water until the washings were neutral. The 
chloroform extract was dried over anhydrous 
sodium sulphate, and the solvent removed 
under reduced pressure. The residue was dis- 
tilled, and 2- dimethylamino - 4 - dimethyl- 
carbamoyloxypyrimidine was obtained as a 
colourless oil, b.p. 98° C./0.01 mm. Hg. 

Example 2. 
This example illustrates the preparation of 
2-dimethylamino - 4 - dimethylcarbomoyloxy- 
6-methyl-5-n-propyl-pyrimidine (Table 1 
Compound No. 6) having the formula: — 




The procedure of Example 1 was followed 
except that 2-dimethylamino - 4 - hydroxy- 
6-methyl-5-n-propylp^imidine (4.77 g.) was 
used in place of 2-dimethylamino - 4 - hy- 
droxy-pyrimidine, together with anhydrous 
potassium carbonate (3.38 g.) and dimethyl- 
carbamoyl chloride (2.25 cc.) in dry acetone 
(100 c.c). The product, 2-dimethylamino - 4- 
dimethylcarbomoyloxy - 6 - methyl - 5 - n- 



propylpyrimidine, was obtained as a colourless 
oil, b.p. 105—109° C./0.04 mm. Hg ? which 
crystallised on standing to a white solid, m.p. 
46.5° C. 

Example 3. 
This example illustrates the preparation of 
2-dimethylamino - 4 - dimetbylcarbamoyloxy- 
6 - methyl - 5 - n - amylpyrimidine (Table 1, 
Compound No. 9) having the formula: — 



CR 




V" 



CH 3 



The procedure of Example 1 was followed 
except that 2-dimethylamino - 4 - hydroxy- 
6 - methyl - 5 - n - amylpyrimidine (11.15 g.) 
was used in place of 2-dimethylamino - 4- 
hydroxypyrimidine, together with anhydrous 
potassium carbonate (6.9 g.) and dimethyl- 
carbamoyl chloride (4.55 cc.) in dry ace- 
tone (100 cc), and the mixture was refluxed 
for 8 hours. The product, 2-demethylamino- 
4 - dimethylcarbamoyloxy - 6 - methyl - 5- 
n - amylpyrimidine, was obtained as a colour- 
less oil, b.p. 130° C./0.03 mm. Hg. 

Example 4. 
This example illustrates the preparation of 
4-dimethylcarbomoyloxy - 6 -methyl - 2 - (4- 
morpholinyl)pyrimidine (Table 1, Compound 
No. 34) having the formula: — 




A mixture of 4 - hydroxy - 6 - methyl - 2- 
(4 - morpholinyl)-pyrimidine (5.6 g.), anhy- 
drous potassium carbonate (3.9 g.) and dimeth- 
ylcarbamoyl chloride (2.55 cc.) in dry acetone 
(30 cc.) was refluxed for five hours. The mix- 
ture was then cooled to 20° C. and filtered to 
remove the insoluble material The material 
was then washed with a hot mixture of equal 
amounts of chloroform and acetone, and the 
combined washings and filtrate evaporated 
under reduced pressure. The residual solid 
triturated first with 5% by weight so- 



was 



dium carbonate solution, and then with water, 
and was then filtered to yield crude 4 - di- 
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methylcarbamoyloxy - 6 - methyl - 2 - (4- 
morpholinyl) - pyrimidine. The product was 
purified by recrystallisation from aqueous 
ethanol, and the pure product was then found 
5 to possess a m.p, of 110° C. 

Example 5. 
This example illustrates the preparation of 
4-dimethylcarbamoyloxy - 5 - ethyl - 6- 
methyl - 2 - (4-morpholinyl) pyrimidine (Table 
10 1, Compound No. 35) having the formula : — 




The procedure of Example 4 was followed, 
except that 5 - ethyl - 4 - hydroxy - 6- 
methyl - 2 - (4-morpholinyl(pyrimidine (5.25 

15 g.) was used in place of 4 - hydroxy - 6- 
methyl - 2 - (4-morpholinyl)pyrimidine, to- 
gether with anhydrous potassium carbonate 
(3.5 g.), dimethylcarbamoyl chloride (2.3 c.c.) 
and dry acetone (30 c.c). The product, 4- 

20 dimethylcarbamoyloxy - 5 - ethyl - 6 - methyl- 
2 - (4-morpholinyl)pyrimidine, possessed a 
m.p. of 115—118° C. after recrystallisation 
twice from ethanol containing charcoal. 

Example 6. 

25 This example illustrates the preparation of 
2 - dimethylamino - 4 - dimethylcarbamoyl- 
oxy - 6 - methyl - 5 - n - butyl - pyrimidine 
(Table 1, Compound No. 7) having the for- 
mula: — 



30 




A mixture of 2 - dimethylamino - 4 - hy- 
droxy - 6 - methyl - 5 - n - butylpyrimidine 
(5.0 g.), anhydrous potassium carbonate (3.35 
g.) and dimethylcarbamoyl chloride (2.2 c.c.) 
35 in dry acetone (30 c.c) was refluxed for 7.5 
hours, cooled to 20° C. and the insoluble por- 
tion filtered off and washed with a 1 : 1 by 
volume mixture of acetone and chloroform. 



15 



The combined washings and filtrate were 
evaporated under reduced pressure. The resi- 
dual slurry of oil and solid was dissolved in 
methylene chloride (4 volumes) and washed 
with 1% by weight sodium hydroxide solu- 
tion, and then with water until the washings 
were neutral. The methylene chloride solution 
was dried over anhydrous sodium sulphate 
and filtered. The solvent was evaporated under 
reduced pressure, and the residual oil dis- 
tilled. 2 - Dimethylamino - 4 - dimethylcar- 
bamoyloxy - 6 - methyl - 5 - n - butyl - py- 
rimidine was obtained as a colourless oil, b.p. 
122—125° C/0.01 mm. Hg. 

Example 7. 
This example illustrates the preparation of 
2 - dimethylamino - 4 - dimethylcarbamoyl- 
oxy - 6 - methyl - 5 - n - butylpyrimidine by 
a procedure different from that given in Ex- 
ample 6, having the formula: — 




To a solution of 2 - dimethylamino - 4 - hy- 
droxy - 6 - methyl - 5 - n - butylpyrimidine 
(50.0 g.) in dry pyridine (500 c.c, freshly 
distilled from solid potassium hydroxide) was 
added dimethylcarbamoyl chloride (35.0 cc.) 
at 17° C. The mixture was then stirred for 
30 minutes during which time the temperature 
of the mixture rose to a maximum of 25° C. 
After allowing the mixture to stand for 72 
hours at ambient temperature, the pyridine 
was removed under reduced pressure and the 
residual mixture of oil and solid distributed 
between a 1 : 1 by volume mixture of chloro- 
form and water. The aqueous layer was dis- 
carded and the chloroform layer washed with 
a 1% by weight sodium hydroxide solution 
(2 X 100 cc), and with water until neutral 
washings were obtained. After drying the 
chloroform layer over anhydrous sodium sul- 
phate, and removal of the solvent under re- 
duced pressure, the residual oil was distilled 
to yield 2 - dimethylamino - 4 - dimethyl- 
carbamoyloxy - 6 - methyl - 5 - n - butyl- 
pyrimidine as a colourless oil, b.p. 125° C./ 
0.015 mm. Hg., identical with the product 
obtained in Example 6. 

Example 8. 
This example illustrates the preparation of 
2 - dimethylamino - 6 - dimethylcarbamoyl- 
thio - 4 - methyl - 5 - n - butyl pyrimidine 
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(Table II, Compound No. 52) having the methylcarbamoyMopyrimidine (Table 2, 
formula: — Compound No. 53) having the formula: — 
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4.5 g, (.02 M) of 2 - dimethylamino - 6- 
mercapto - 4 - methyl - 5 - n - butylpyrimi- 
dine, 3. g. (.022 M) of anhydrous potassium 
carbonate and 50 mis. acetone were stirred 
at room temperature for five minutes. Then 
2.15 g. (.02 M) of dimethylcarbamoyl chlor- 
ide were added and the whole refluxed for 5 
hours. The reaction mixture was filtered, the 
acetone evaporated, and the residue taken up 
in methylene dichloride, washed with dilute 
alkali, then with water, and finally dried over 
anhydrous sodium sulphate. Methylene di- 
chloride was evaporated and the red oil ob- 
tained was heated on a steam bath under high 
vacuum (O.l mm.) for a quarter of an hour. 
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Analysis: 

% 

Required 
Found 



C 
56.8 
56.8 



H 
8.1 
8.2 



N 
18.9 
18.7 



S 

10.8 
10.8 



Example 9. 
This example illustrates the preparation of 
2 - dimethylamino - 6 - diphenylcarbamoyl- 
thio - 4 -. methyl - 5 - n - butyl - pyrimidine 
(Table 2, Compound No. 54) having the 
formula: — 



II I 




The procedure of Example 8 was followed, 
using 4.63 g. of diphenylcarbamoyl chloride. 
The residue, after evaporation of the methyl- 
ene dichloride, was recrystallised from eth- 
anol. (m.p. 104° C). 

Example 10. 
This example illustrates the preparation of 
4,5 - dimethyl - 2 - dimethylamino - 6 - di- 
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5.5 g. (.033 M) of 2 - dimethylamino - 4- 
mercapto - 5,6 - dimethyl - pyrimidine, 4.9 
g. (.036 M) of anhydrous potassium carbon- 
ate and 50 mis. of acetone were stirred at 
room temperature for 5 minutes. 3.5 g. (.033 
M) of dimethylcarbamoyl chloride were add- 
ed and the whole refluxed for 5 hours. The 
reaction mixture was filtered, the acetone 
evaporated and the residue taken up in methyl- 
ene dichloride, washed with dilute alkali, then 
with water, and finally dried over anhydrous 
sodium sulphate. Methylene dichloride was 
evaporated and the residue recrystallised from 
ethyl acetate/petroleum ether, (m.p. 72° C). 

Example 11. 
This example illustrates the preparation of 
4,5 - dimethyl-2-dimethylamino-6 - methyl- 
tWocarbamoylthiopyrimidine (Table 2, Com- 
pound No. 55) having the formula: — 



> L r\ 



2 g. (0.11 M) of 2 - dimethylamino - 6 - mer- 
capto - 4,5 - dimethyl - pyrimidine and 1 ml. 
of methyl isothiocyanate were refluxed in 25 
mis. benzene for 3 hours. The benzene was 
evaporated and the residue recrystallised from 65 
benzene, (m.p. 131° C). 

Example 12. 
This example illustrates the preparation of 
2 - dimethylamino - 4 - methyl - 6 - methyl- 
thiocarbamoylthio - 5 - n - butylpyrimidine 70 
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(Table 2, Compound No. 56) having the 
formula: — 



> 



5 




2.5 g. (0.011 M) of 2 - dimethylamino - 6- 
mercapto - 4 - methyl - 5 - n - butylpyrimi- 
dine and 1 ml. of methyl isothiocyanate were 
refluxed in 25 mis. benzene for 3 hours. The 
benzene was evaporated and die residue re- 
crystallised from ethanol. (m.p. 98—100° C). 

Example 13. 
This example illustrates the preparation of 
2 - dimethylamino - 4 - dimethylcarbamoyl- 
oxy - 6 - phenylpyrimidine (Table 1, Com- 
pound No. 20) having the formula: — 




The procedure of Example 4 was followed ex- 
cept that 2 - dimethylamino - 4 - hydroxy - 6- 
phenylpyrimidine was used in the place of 4- 
hydroxy - 6 - methyl - 2 - (4-morpholinyl) 
pyrimidine, together with anhydrous potas- 
sium carbonate (2.93 g.), dimethylcarbamoyl 
chloride (1.9 c.c.) and dry acetone (30 ex.). 
This product, 2 - dimethylamino - 4 - di- 
methylcarbamoyloxy - 6 - phenylpyrimidine, 
was obtained as a white solid, m.p. 106° C, 
after recrystallisation from ethanol containing 
charcoal. 

Example 14. 
This example illustrates the preparation of 
4 - dimethylcarbamoyloxy - 6 - phenyl - 2- 
(1 - piperidinyl)pyrimidine (Table 1, Com- 
pound No. 33) having the formula: — 




The procedure of Example 4 was followed 
except that 4 - hydroxy - 6 - phenyl - 2- 
(1 - piperidinyl)pyrimidine (5.76 g.) was used 
in place of 4 - hydroxy - 6 - methyl - 2 -(4- 
morpholinyl)pyrimidine, together with anhy- 
drous potassium carbonate (3.2 g.), dimethyl- 
carbamoyl chloride (2.1 ex.) and dry acetone 
(30 ex.). The product, 4 - dimethylcarbamoyl- 
oxy - 6 - phenyl - 2 - (1 - piperidinyl)pyrimi- 
dine was obtained as a solid having an m.p. 
of 100—101° C. after recrystallisation from 
ethanol. 

Example 15. 
This example illustrates the preparation of 
2 - dimethylamino - 4 - dimethylcarbamoyl- 
oxy - 6 - methylpyrimidine (Table 1, Com- 
pound No. 3) having the formula: — 




Dimethylcarbamoyl chloride (42 g.) was 
added to a stirred solution of 2 - dimethyl- 
amino - 4 - hydroxy - 6 - methyl - pyrimidine 
(54 g.) in dry pyridine (270 g.). The mix- 
ture was stirred at ambient temperature for 
12 hours, after which it was heated on a 
steam bath for 2 hours. The reaction mixture 
was then cooled and filtered, and the pyri- 
dine was removed from the filtrate by evap- 
oration in vacuo. The residue was extracted 
with ether, and the ethereal extract was wash- 
ed with water and then dried with anhydrous 
magnesium sulphate. The ether was removed 
by evaporation and the residue was crystal- 
lised from light petroleum (b.p. 60 — 80° G). 
There was thus obtained 2 - dimethylamino- 
4 - dimethylcarbamoyloxy - 6 - methylpyri- 
midine, m.p. 61 — 62° C. 

Example 16. 
This example illustrates the preparation of 
4 - dimethylcarbamoyloxy - 2 - di - n - butyl- 
amino - 6 - methylpyrimidine (Table 1, Com- 
pound No. 32) having the formula: — 




The procedure of Example 15 was fol- 
lowed except that the 2 - dimethylamino 4- 
hydroxy - 6 - methylpyrimidine was replac- 
ed by 86 g. of 2 - di - n - butylamino - 4- 
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hydroxy - 6 - methylpyrimidine. The product 
was isolated as an oil of b.p. 165° C./3 mm. 

Example 17. 

5 This example illustrates the preparation of 
the product described in Example 15 by a 
different process from that described in Ex- 
ample 15. , , 
2 - Dimethylamino - 4 - hydroxy - 6- 

10 methylpyrimidine (7.7 g«) was dissolved in 
dry dioxan (250 g.), and a 50% by weight 
dispersion of sodium hydride in mineral oil 
(2.4 g.) was added. The mixture was stirred 
and heated on a steam bath for 2 hours. The 

15 mixture was then cooled to 15° C, stirring 
was continued, and a solution of phosgene 
(2.5 g.) in dioxan (25 g.) was added over 30 
minutes. When the addition was completed 
the mixture was stirred for a further 60 

20 minutes, and then filtered. The dioxan was 
evaporated in vacuo from the filtrate, the 
residue was triturated with light petroleum 
(b.p. 40—60° C), and the mixture filtered. 
30 g. of the solid residue [presumed to be 

25 bis - (2 - dimemylamino - 6 - methylpyrimid- 
4 - yl)carbonate] were dissolved in dry di- 
oxan (600 g.), the solution stirred, and a solu- 
tion of dimethylamine (4 g.) in dioxan (60 g.) 
was added thereto over 30 minutes. Follow- 

30 ing this addition, the reaction mixture was 
stirred for 12 hours, and the dioxan was then- 
evaporated in vacuo. The residue was frac- 
tionally distilled in vacuo (b.p. 117° C./0.35 
mm. Hg.), and there was obtained 2 - di- 

35 methylamino - 4 - dimethylcarbamoyloxy - 6- 
methylpyrimidine, m.p. 61—62° C. 

Example 18. 
This example illustrates the preparation of 
4 - diethylcarbamoyloxy - 2 - dimethylamino- 
40 6 - methylpyrimidine (Table 1, Compound 
No. 41) having the formula: — 



45 
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Example 19. 
This example illustrates the preparation of 
4 - diethyl - carbamoyloxy - 2 - di - n - butyl- 
amino - 6 - memylpyrinudine (Table 1, Com- 
pound No. 46) having the formula: — 



CH 3 CH£ 



9 

N-C-O 




3 ^3 



Diethylcarbamoyl chloride (9.7 g.) was add- 
ed to a stirred solution of 2 - dimethylamino- 
4 - hydroxy - 6 - methyl - pyrimidine (10 g.) 
in dry pyridine (50 ml.). The mixture was 
stirred at ambient temperature for 12 hours, 
after which it was heated on a steam bath for 
3 hours. The product was then isolated as des- 
cribed in Example 15. There was thus ob- 
tained 4 - dimethylcarbamoyloxy - 2 - di- 
methylamino - 6 - methylpyrimidine as an 
oil, b.p. 142—143° C/0.8 mm. Hg. 



CH„CH 



CH 3 CH2 



O 
ii 

N— C-O 



rr 



The procedure of Example 18 was fol- 
lowed except that the 2 - dimethylamino - 4- 
hydroxy - 6 - methylpyrimidine was replaced 
by 15.4 grams of 2 - di - n - butylamino - 4- 
hydroxy - 6 - methylpyrimidine. The pro- 
duct was isolated as an oil of b.p. 162 — 164° 
C./0.6 mm. Hg. 

Example 20. 
This example illustrates the preparation of 
5,6 - dimethyl - 2 - dimethylamino - 4 - di- 
methylcarbamoyloxypyrimidine (Table 1, 
Compound No. 4) having the structure. 



ch. 



CH 3 



N-C-O 




by a different method from that described in 
the general method outlined in Example 22. 

To a 12.5% w/w solution of phosgene in 
benzene (35 c.c.) was carefully added a slurry 
of 5,6 - dimethyl - 2 - dimethylamino - 4- 
hydroxypyrimidine (7.1 g.) in a solution of 
triethylamine (4.3 g.) in benzene (10O c.c.) 
keeping the reaction temperature in the region 
5—8° C. After the mixture had been stirred 
for a period of 45 minutes, a solution of di- 
methylamine (3.9 g.) in water (10 c.c.) was 
added dropwise, with vigorous stirring keep- 
ing the reaction temperature below 10° C. 
by external cooling. When the addition was 
complete the mixture was stirred for succes- 
sive 30 minute periods at 10° C. and 20° G. 
Water (50 c.c.) was then added and the stir- 
ring continued until all the solid present had 
dissolved. The benzene layer was separated, 
washed with water, then with saturated sodium 
bicarbonate solution, finally with water, and 
dried over anhydrous sodium sulphate. After 
evaporation of the solvent the residue was 
recrystallised from petroleum ether (b.p. 60 — 
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80° G) to yield white crystals of 5,6 - di- 
methyl - 2 - dimethylamino - 4 - dimethyl 
carbamoyloxypyrimidine, m.p. 88—9° C. 
Example 21. 
The following general method was used 
to prepare the compounds listed below; in 
each case the appropriate hydroxypyrimidine 
and dialkyl carbamoyl chloride were used as 
reactants: To a solution of the hydroxy py- 
rimidine in freshly distilled pyridine was add- 
ed the equivalent of dialkyl carbamoyl chlor- 
ide at 15 — 30° C. After standing for a short 
period at the ambient temperature, the mix- 
ture was heated to 70—80° C. for a period 



of 2 — 18 hours, with stirring, at the end of 15 
which time the pyridine was removed under 
reduced pressure. The residue was distributed 
between methylene chloride and water and the 
organic phase subjected to two washes with 
water, two washes with 4% by weight sodium 20 
hydroxide solution and then with water until 
neutral washings were obtained. After drying 
the methylene chloride solution over sodium 
sulphate and filtering to remove the solid, the 
methylene chloride was removed under re- 25 
duced pressure and the residue purified, if an 
oil by distillation at high vacuum, if a solid 
by crystallisation from an appropriate solvent. 



Compound No. 


Time of Reaction in Hours 


2 


3 


5 


4 


8 


4 


21 


8 


22 


5 


23 


8 


24 


7.5 


25 


7 


26 


5 


27 


7.75 


28 


18 


29 


14 


30 


8 


31 


8 


36 


7 


37 


8 


38 


7 


39 


7 


40 


7 


42 


3 


43 


3.5 


44 


3 


45 


3 
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Time of Reaction in Hours 



Compound No. 
47 
48 
49 
50 



Example 22. 
Xhe following general method was used to 
prepare the compounds listed below; in each 
5 case the appropriate hydroxypyrimidine and 
dialkylcarbamoyl chloride were used as re- 
actants: . 

To a mixture of the hydroxy pyrimidine 
with an equivalent amount of a base e.g. an- 
10 hydrous potassium carbonate, in a suitable 
medium e,g. dry acetone, was added the 



6 
6 
6 
8 



equivalent amount of dialkylcarbamoylcbloride 
at 15—30° C. The mixture was then refluxed 
f or 3 — 12 hours with stirring at the end of 
which time the mixture was cooled with 
methylene chloride and the solid removed by 
filtration. After removal of solvents from the 
filtrate under reduced pressure the residue was 
dissolved in methylene chloride and thereafter 
treated by washing as in Method 1, followed 
by distillation of crystallisation as appropriate. 



Compound No. 


Time of Reaction in Hours. 


4 


8 


19 


12 



Example 23. vertible by dilution with water into a liquid 

This example illustrates a concentrate com- preparation suitable for spraying purposes. The 
25 prising a miscible oil which is readily con- concentrate has the following composition: — 

% wt 



Compound of Example 1 


25.0 . 


'LUBROL 9 L (alkylphenol/ethylene oxide 
condensate; 'LubroU is a Trade Mark) 




2.5 


Calcium dodecylbenzenesulphonate 


2.5 


'AROMASOU H (alkylbenzene solvent; 


70.0 


'Aromasol* is a Trade Mark) 




100.0 



30 



Example 24. 

This example also illustrates a concentrate composition of this concentrate is as fol- 
which is in the form of a miscible oil. The lows: — 
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% wt. 

Compound of Example 2 25.0 
'LUBROU L CLubrol' is a Trade Mark) 4.0 
Calcium dodecylbenzenesulphonate 6.0 
'AROMASOL' H ('Aromasol' is a Trade Mark) 65.0 

100.0 



Example 25. 

This example illustrates a wettable powder having the following composition: — 



% wt. 


Compound of Example 3 


25.0 


Sodium silicate 


5.0 


Calcium lignosulphonate 


5.0 


China clay 


65.0 




100.0 



5 Example 26. 

This example illustrates an atomised fluid 
comprising a mixture consisting of 25% by 
weight of the compound of Example 4 and 
75% by weight of xylene. 

10 Example 27. 

This example illustrates a dusting powder 
which may be applied directly to plants or 
other surfaces and comprises 1% by weight 
of the compound of Example 5 and 99% by 

15 weight of talc. 

Example 28. 
25 Parts by weight of the product describ- 
ed in Example 15, 65 parts by weight of 
xylene, and 10 parts of an alkyl aryl poly- 

20 ether alcohol ('Triton' X— 100; 'Triton' is a 
Trade Mark) were mixed in a suitable mixer. 
There was thus obtained an emulsion con- 
centrate which can be mixed with water to 
produce an emulsion suitable for spraying 

25 domestic animals for the treatment of para- 
sitic infestations, and suitable for use in ag- 
ricultural applications. 



Example 29. 
5 Parts by weight of the product described 
in Example 15 were thoroughly mixed in a 30 
suitable mixer with 95 parts by weight of talc. 
There was thus obtained a dusting powder 
suitable for the treatment of parasitic infes- 
tations of domestic animals. 

Example 30. 35 
10 Parts by weight of the product described 
in Example 15, 10 parts of an ethylene oxide- 
octylphenol condensate ("Lissapol" NX; "Lis- 
sapol" is a Trade Mark) and 80 parts by 
weight of diacetone alcohol were thoroughly 40 
mixed. There was thus obtained a concentrate 
which, on mixing with water, gave an aqueous 
dispersion suitable for application as a spray 
in the control of insect pests. 

Example 31. 45 
This example illustrates a concentrated 
liquid formulation in the form of an emul- 
sion. The ingredients listed below were mixed 
together in the stated proportions and the 
whole stirred until the constituents were dis- 50 
solved. 
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% wl 

Compound No. 5 (Table 1) 20% 
'LUBROU L CLubrol' is a Trade Mark) 17% 
Calcium dodecylbenzenesulphonate 3% 
Ethylene dicbloride 45% 
'AROMASOL' H ('Aromasor is a Trade Mark) 15% 

100% 

Example 32. 

The ingredients listed below were ground a powdered mixture readily dispersible in 5 
together in the proportions stated to produce liquids. 

% wt. 

Compound No. 4 (Table 1) 50% 
Dispersol T ("Dispersol" is a Trade Mark) 5% 
China Clay 45% 

100% 

Example 33 presence of water and then the sodium ace- 

A composition in the form of grains readily tate was mixed in The admixture was dried 
10 dispersible in a liquid (for example water) and passed through a British Standard mesh 15 
S^epLed by gkdiiig together the first sieve, size 44-100 to obtain the desired size 
four of the ingredients listed below in the of grains. 

% wt. 



Compound No. 4 (Table 1) 


50% 


Dispersol T 


12.5% 


Goulac ("Goulac" is a Trade Mark) 


5% 


Calcium dodecylbenzenesulphonate 


12.5% 


Sodium acetate 


20% 




100% 



Example 34. 

20 A composition suitable for use as a seed of the ingredients set out below in the pro- 



dressing was prepared by mixing all three portions stated. 
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% wt. 

Compound No. 4 (Table 1) 80% 
Mineral Oil 2% 
China Clay 18% 



Example 35. 
A granular composition was prepared by 
dissolving the active ingredient in a solvent, 



10 



The toxicity of a number of the compounds 

15 of this invention towards a variety of insect 
pests was investigated and the tests conducted 
and results obtained are set out below. The 
compounds of the invention were in each case 
used in the form of a liquid preparation con- 

20 taining 0.1% by weight of the compound. 
The preparations were made by dissolving 
each of the compounds in a mixture of sol- 
vents consisting of 4 parts by volume of ace- 
tone and 1 part by volume of diacetone al- 

25 cohol. The solutions were then diluted with 
water containing 0.01% by weight of a wet- 
ting agent sold under the trade name of 'LIS- 
SAPOL' NX until the liquid preparations 
contained the required concentration of the 

30 compound CLISSAPOL' is a Trade Mark). 
The test procedure adopted with regard to 
each test insect was basically the same and 
comprised supporting a number of the insects 
on some medium which may be a host plant 

35 or some foodstuff on which the insect feeds, 
and treating either or both the insect and the 
medium with the preparations. The mortality 
of the insects was then assessed at periods 



100% 



spraying the solution obtained onto the gran- 5 
ules of pumice and allowing the solvent to 
evaporate. 



varying from one to three days after the 
treatment. 40 

The results of the tests are given below in 
Tables III and IV. In these Tables the first 
column indicates the compound used. Each 
of the subsequent columns indicates the name 
of the test insect, the host plant or medium 45 
on which it was supported, and the number 
of days which were allowed to elapse after 
treatment before assessing the percentage of 
insects which had been killed. The assess- 
ment is expressed in integers which range 50 
from 0 to 3. 

0 represents less than 30% kill 

1 „ from 30—49% „ 

2 „ from 50—90% „ 

3 „ over 90% „ 55 

The concentration of the invention com- 
pound in the solutions used was 1,000 parts 
per million for all the pests except in the 
cases of Aedes aegypta (Table III) and 
Meloidogyne incognita (Table IV) when the 60 
concentration of the invention compound in 
the solution used was 100 parts per million. 



% wt. 

Compound No. 4 (Table 1) 5% 
Pumice Granules 95% 

100% 

Example 36. and grinding the ingredients recited below in 

A col formulation was prepared by mixing the proportions stated. 

% wt. 

Compound No. 4 (Table 1) 40% 
Goulac 10% 
Water 50% 

100% 
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I 



Musca 
domestica 


Housefly 


milk & sugar 
cotton wool 


1 day 



^©co^ocococncoo^coco | 


Fhaedon 
cnchleariae 




Mustard/ 
beetle 


Mustard/ 
paper 


2 days 


©©*h©oco«~«cso©o©— «© 


Dysdercus 




Cotton stainer 
capsid 


Cotton 

1 


3 days 


CSCOOOOCSOOOOOCSOO 


Tetranychus 
telarius 



u 

1 


French 
bean 


3 days 


©0©©CN©©©©©©©0© 


Is 

6 * 

H 




Red spider 
xnite 


French 
bean 


3 days 


f-«cioj©co©©<M©cM^Hm©oj 


Macrosiphum 
pisi 


Green 
aphid 


Broad 
bean 


2 days 


CO COCO CO CO CO CO CO CO CO CO CO CO CO 


Aphis 
fabae 


Black 
aphid 


Broad 
bean 


2 days 


CO CO CO CO »-« cocococococo cococo 


Aedes 




Mosquito 
larva 


Water 


1 


»-<©<ncn cococo©cnoocooi© 


Compound 
No. 
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Table IV 



Compound No. 


Meloidogyne incognita 
(Root Knot Nematode) 

WAlJtlK. * JJAIO 


22 


1 


26 


3 


27 


3 


30 


3 



Further tests were conducted to investi- Lucilia sericaia added, the tube being then 15 
gate the activity of the invention compounds plugged with a polyurethane foam plug and 
against the larvae of sheep blow fly (Lucilia incubated at 30° C for 24 hours. A complete 
5 sericata). Details of the test procedure are as kill of larvae is sought and if obtained, a re- 
follows:— - peat assay is done at concentrations of 500, 

The -active compound (30 mg.) is dispersed 250 and 125 ppm. Activity at 125 ppm. re- 20 

in 3 mis. 0.3% by weight Dispersol OG using suits in a further assay at 256, 128, 64, 32, 

a ball mill and 0.1 ml. of the resulting dis- 16, 8, 4, 2, 1, 0.5 and 0.125 ppm. Activity 

10 persion added to 0.9 ml. horse serum in a is expressed as the least concentration of drug 

flat-bottomed 2" and 1" tube to give a com- which under these conditions gives a 100% 

pound concentration of 1000 ppm. A little kill and the results of the various tests are 25 

cotton wool is then placed in the tube to set out below in Table V. 
absorb the serum mixture and the larvae of 
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Table V 



Compound No. 
(Table I) 


Activity 
(Concentration ppm. giving 
100% kill) 


5 


0.5 


8 


2.0 


11 


0.5 


13 


8.0 


14 


2.0 


15 


2.0 


17 


1.0 


18 


0.5 


21 


4.0 


22 


0.5 


23 


1.0 


24 


0.125 


25 


0.5 


26 


250.0 


27 


4.0 


47 


0.5 



10 



15 



Compositions according to the invention 
were made up in the following manner and 
tested against various fungal diseases, and the 
results of these tests are shown in Table V 
hereinafter. In the tests, both a protectant and 
an eradicant test were carried out and in the 
protectant test, the plants were sprayed so 
that the leaves were wetted, with a solution or 
suspension containing 500 parts per million 
of the active compound and 0.1% by weight 
of a wetting agent, and after 24 hours were 
inoculated with the disease, the extent of 
which was assessed visually at the end of the 
test. In the eradicant test, the plants were 
inoculated with the disease and then, after a 



number of days depending on the disease, the 
leaves were wetted by spraying with a solu- 
tion or suspension containing 500 parts per 
million of the active compound and 0.1% by 
weight of a wetting agent. The results are 
shown in Table V below as a grading giving 
the percentage amount of disease as fol- 
lows:— 

Grading Percentage Amount of Disease 

0 61 to 100 

1 26 to 60 

2 6 to 25 

3 0 to 5 
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WHAT WE CLAIM IS: — 

1. A 2 - aminopyrimidinyl - 6 - carbamate 
or a salt thereof. . 

2. A pyrimidine compound having the 
formula : — 



10 



15 



30 



25 



30 



N-C - Y 




or a salt thereof, wherein X and Y 
are atoms of oxygen or sulphur; R x and R 2 
and additionally, R 5 and R 6> represent 
atoms of hydrogen, substituted or un- 
substituted hydrocarbon groups, or to- 
gether with the adjacent N-atom, a substitut- 
ed or unsubstituted heterocyclic ring; and R* 
and R4 represent atoms of hydrogen or halo- 
gen; substituted or unsubstituted hydrocar- 
bon groups joined directly or through an O— 
S— , or N— atom to the pyrimidine ring, or to- 
gether represent an alkylene bridging group. 

3. A pyrimidine compound having "the 
formula: — 




or a salt chereof, wherein Ri and R 2 
represent atoms of hydrogen or alkyl 
or aryl groups; X and Y represent 
atoms of oxygen or sulphur; R 6 and K 4 
represent atoms of hydrogen or halogen, or 
are substituted or unsubstituted alkyl, alkenyl, 
or aryl groups joined direcdy or through an 
O— , N— , or S— atom to the pyrimidine ring, 
or together represent an alkylene bridging 
group; and R 5 and R 0 represent atoms of hy- 
drogen or are alkyl groups or together with 
the adjacent N-atom represent a pipendino- 
or morpholino- ring. 



4. A compound of the formula: — 

R* 



35 




wherein Ri and R 2 stand for hydrogen or alkyl 
groups, or phenyl groups which may option- 
ally be substituted, and X and Y are atoms 
of oxygen or sulphur, and R 3 , R*, R 5 and R e 
represent hydrogen, or alkyl, alkenyl, aryl or 
aralkyl groups, the aryl group in the latter 
two groups optionally being substituted, or K s 
and R 0 , together with the adjacent nitrogen 
atom, constitute a heterocyclic ring; and a salt 

thereof. . . 

5. A pyrimidine compound having tne 

formula: — 




or a salt thereof, wherein Ri and R 2 
are hydrogen, lower alkyl or phenyl; 
and wherein X and Y are oxygen or 
sulphur; and wherein either (i) R3 is hy- 
drogen, halogen, lower alkyl, lower alkenyl, o- 
chlorophenylthio, benzyl, alkoxy- or cyano- 
lower alkyl and R* is hydrogen, lower alkyl 
or phenyl, or (ii) R* and R 4 together represent 
a tri- or tetra-methylene bridging group; and 
wherein R 5 and Re are lower alkyl, or to- 
gether with the adjacent nitrogen atom repre- 
sent a piperidino- or morpholino-ring. 

6 A pyrimidine compound as claimed m 
any of Claims 1 to 5 wherein R x and R 2 are 
lower alkyl radicals; R 3 and R 4 represent hy- 
drogen atoms or lower alkyl, or lower alkenyl 
groups or together form an alkylene bridge; 
R 3 and R G are lower alkyl groups; and X and 
Y are both oxygen atoms. 

7. 5,6 - dimethyl - 2 - dimethylamino - 4- 
dimethylcarbamoyloxypyrimidine. 

8. 5 - ethyl - 6 - methyl - 2 - dimethyl- 
amino - 4 - dimethylcarbamoyloxypyrimidine. 

9. 5 - n - propyl - 6 - methyl - 2 - di- 
methylamino - 4 - dimethylcarbamoyloxy- 
pyrimidine. 

10. 5 - (2 - cyanoethyl) - 6 - methyl - 2- 
dimethylamino - 4 - dimethylcarbamoyloxy- 
pyrimidine. 
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11. Each of the compounds set out here- 
inbefore in Tables I and II or a salt thereof, 
claimed in any of Claims 1 to 10 which com- 
prises reacting a compound of the formula: — 




wherein R 3 , R 4 , R 5 , R c and Y have any of 
the meanings stated in Claim 2 with a car- 
halide of the formula: — 



Ri 

R*' 



>N- 



X 



Hal 




19. A process as claimed in Claim 18 
wherein the reaction is carried out in the pre- 
sence of a diluent. 

20. A process for making a compound as 
claimed in any of Claims 1 to 10 wherein X 
and Y are both atoms of oxygen, R x repre- 
sents an alkyl group and R 2 an alkyl group or 
a substituted or unsubstituted phenyl group, 
and Rs, R 4 , R 5 and R c have the meanings 
stated in Claim 2 which comprises reacting a 
pyrimidine carbonate of the formula: — 



10 wherein R l3 R 2 and X have any of the mean- 
ings stated in Claim 2 and Hal represents a 
halogen atom, under conditions where the 
hydrogen halide which is formed is removed 
as it is produced, 

15 13. A process as claimed in Claim 12 
wherein the hydrogen halide is removed by 
passing a stream of an inert gas through the 
reaction mixture while the reaction is taking 
place. 

20 14. A process as claimed in Claim 12 
wherein the hydrogen halide is removed by 
carrying out the reaction in the presence of 
an acid acceptor. 

15. A process as claimed in Claim 14 
25 wherein the acid acceptor is a base or a salt, 

of a strong base and a weak acid. 

16. A process as claimed in Claim 15 
wherein the acid acceptor is an alkali or al- 
kaline earth metal hydroxide or carbonate. 

30 17. A process as claimed in any of Claims 
12 to 16 wherein the rection is carried out 
in the presence of a solvent and/or at a tem- 
perature between 50° C and 150° C. 

18. A process for making a compound as 

35 claimed in any of Claims 1 to 10 wherein 
X and Y in the formulae shown are both 
atoms of sulphur and R 2 represents a hydro- 
gen atom, and wherein R u Rg, R<, R 5 and 
R 6 have the meanings stated in Claim 2 which 

40 comprises reacting an isocyanate of the for- 
mula RiNCS, with a compound of the for- 
mula: — 



45 



50 



X 
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wherein R is a substituted or unsubstituted, 
alkyl or aryl group or is a pyrimidine resi- 
due of the formula: — 




wherein Ro, R 4 , R 5 and R c have the meanings 60 
stated in Claim 2 with an amine of the 
formula: — 



R* 

>NH 
R 2 

wherein Ri and R 2 have the meanings stated 
above, in the presence of a solvent. 

21. A process for making a compound as 
claimed in any of Claims 1 to 10 which com- 
prises reacting an amine of the formula : — 



65 



R 2 ' 



>NH 
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wherein Ri and R 3 have the meanings stated 
in Claim 2 with a compound having the for- 
mula: — 



S 

Hcfrw C - 



ITS* 



wherein Hal represents an atom of a halogen 
and R 3 , R<, R 5 , R*, X and Y have any of the 
meanings stated in Claim 2. 

22. A process for making a compound as 
claimed in any of Claims 1 to 10 wherein X 
and Y are both atoms of oxygen, and Ri, R 2 > 
R 3 , R 4 , R 5 and R a have any of the meanings 
stated in Claim 2, which comprises reacting 
a hydroxypyrimidine of the formula: — 




with phosgene, and reacting the reaction pro- 
duct with an amine of the formula: — 

Rx 
>NH 

R 2 

23. A process as claimed in Claim 22 
wherein the hydroxypyrimidine is mixed with 
the base and added to a solution of phos- 
gene in an inert solvent whereafter the amine 
is added. 

24. A process as claimed in either of Claims 
22 or 23 wherein the reaction is carried out 
at a temperature below 10° C. 

25. A process as claimed in any of Claims 
22 to 24 wherein the phosgene is dissolved 
in benzene and the hydroxypyrimidine is mix- 
ed with triethylamine. 

26. A biologically active composition com- 
prising as active ingredient a compound as 
claimed in any of Claims 1 to 11 and a di- 
luent. 

27. A biologically active composition as 
claimed in Claim 26 wherein the diluent is 
a solid diluent. 

28. A biologically active composition as 



claimed in Claim 27 wherein the solid diluent 
is an inert substance in powder or granular 
form. 

29. A biologically active composition as 
claimed in Claim 26 wherein the solid diluent 
is a powdered or granular fertiliser material. 

30. A biologically active composition as 
claimed in Claim 26 wherein the diluent is a 
liquid. 

31. A biologically active composition as 
claimed in Claim 30 wherein the liquid is 
water or an organic solvent. 

32. A biologically active composition as 
claimed in any of Claims 26 to 31 compris- 
ing a wetting agent 

33. A biologically active composition as 
claimed in any of Claims 26 to 32 compris- 
ing from 0.001% to 85% by weight of the 
active ingredient. 

34. A biologically active composition as 
claimed in Claim 33 comprising from 10% to 
85% by weight of the active ingredient. 

35. A biologically active composition as 
claimed in Claim 33 comprising from 0.001% 
to 1.0% by weight of the active ingredient. 

36. A method of combatting undesired fun- 
gal and/or insect infestations in plants which 
comprises applying to the locus of the plant 
a compound as claimed in any of Claims 1 to 
11 or a composition as claimed in any of 
Claims 26 to 35. 

37. A method of combatting undesired in- 
sect infestations in animals which comprises 
administering to an animal a pyrimidine com- 
pound as claimed in any of Claims 1 to 11 
or a composition as claimed in any of Claims 

26 to35 - , . ^ 1 A, 

38. A method of combatting fungal and/ 

or insect infestations in plants which com- 
prises applying to a plant or to seeeds of such 
a plant a pyrimidine compound as claimed 
in any of Claims 1 to 11 or a composition as 
claimed in any of Claims 26 to 35. 

39. A method of treating agricultural^ soil 
comprising applying to the soil a pyrimidine 
compound as claimed in any of Claims 1 to 
11 or a composition as claimed in any of 
Claims 26 to 35. . . 

40. A fertiliser comprising a pyrimidine 
compound as claimed in any of Claims 1 to 

41. Pyrimidine compound and processes for 
their" preparation substantially as described, 
particularly with reference to the foregoing 
Examples 1 to 22. 

42. Biologically active compositions sub- 
stantially as described, particularly with refer- 
ence to the foregoing Examples 23 to 36. 

W. SCOTT. 
Agent for the Applicants. 
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